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*#J&0iJ£ LTte, 1, 3, 5 -Ty-rls? y h V Xslstf^m. 7-t 

3. 5-7yvy;?yH)*;^i/i, 1, 3, ( 4 - # /i- 

*S7 i 7 1, 3, 5 - (4 A-3?=*>' 

-7-^f;vr^-7y;?y, l, 3, 5 - ( 4 - # ;v 

- t« h ix^/i-^^/u- 3 , 5-7yvy^y^^yi/^ygg, 1- (t 
h v^/l^-AO -3, 5 -T I'i/jJJl'tf 1-7 

F7t KDf7-/v (THP) -t*^* ;v~!$~;v- z , 5-7^y^ 
15 ^v^A-ztf i/^L 1 - 7 3i J * i/jj 3 , 5-7yvy^yv? 

1-^ h^i/^^/U (MEM) v-^/P/^^/V- 3 , 5 

-7^7^^*;^^!, 1-M)^f;l''>!)/V (TMS) Jr * i/ 
% Z , 5 is? 1/^13 fViS^m., 1, 3 - # 

5 -T^-^^t? ^^/W^^S?^ a y K, 1 - V^^JVfttV/^^j ;V 
20 -3, 5 —Ttf^?ls$ 1/ is tl JV&lsm, 1 - fc° nr y ^ = 

3, 5 -T?t^$ jUtf^m. 1, 3 - tr* {4 -1) jVi$$ri/7 

-5 - (4-^ h ac =-/V) 7 # '"T ^ ? V t£ ¥ 

25 ;^ = /Ht'fc5 3ti7^vy^y|k^^6<)^HTIi, 1 
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, 1, 3-tf* ( t -rf Y zK ~ A- ) - 5 -T?^r^9 V^E-/ # 

>\si£i/Wi, 1, 3-f;* (7- Y 7 t Kd t°7~ (TH P) t^^yv 
#^/U) - 5 -7 ^-^v* / 1, 3 - (7xydf 

v^/W/tf — yu) - 5-7^vy^yt/j;;^y|, 1, 3 - t** 
5 h^rv^^/V- (MEM) sUtf^/U) - 5 - T 1/ $ S # 

/Vifs^^, l, 3 - If* (h!)^f;^>U^ (TMS) ^Jf^/^ = 
/W) - S-Tyvy^y^y^/l/lyl, l - #yU/K=ir 3 , 5—7 
?^>"? 1/ o y k, 1, (^^^/w^/w^^e 

-5 - T^-^y^y^y *^*yl, 1, 3 - t ^ (1 — troy 

10 i^/l^/l^^/P) - 5 - / ^yl/^ y^, 1- (4~# 

/U/#3r -3, 5 - f ^ ( 4 - * h i/*/l/?K = ^7 =. — /V 

15 1, 3, 5 - MJ7 (^ b ^fy^/i^ — A) T^^y^y, i, 

3, 5 - h y ( t -rf V **s13 >vi£=.)V) T^y^y, 1, 3, 5 
- h y ^ (rhn Knt , 7^/i' (TH P) Or * yw-tf = 7^^ 

1, 3, 5- by* (^ 31 / ^ yu) ry-^y^y, 

i, 3, 5 - by^ (^ b v-^ f-iv (mem) t*y*/H = ^) r 
20 i, 3, 5 - hy x ( b y ^-yuiy y ;v (tms) t^-y 

^7/WtK^/W) T^^^^V, 1, 3, 5 -T?T ^9 1/ b V j}/lstf>m 

b v * o y b\ 1, 3, 5-hy* (^^^^^/v^^e-r /u) 

1, 3, 5 - h y^ ( 1 - f o y i?=^;VD;ViS — jV) T?~?^$ 
^ s 1, 3, 5- by* ( 4 - * V ^ ^;I/7 7^"7y 

25 * W«e t*ris^i£;ix3 0 

*&Wiz.%>i-f z>T is* y ^/^y^S^toii^w 5^4 
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S T-^i $ tifc * ^ # =^ ^>;HX li ^ d ^ >ft * ^ ^ = zi'S "C* 

#/u#:Sr e/A-gxf*^ n y I/it* frtf-^mx-jbzik&m. 4^m^± 

10 ^Wi^J^bTf*, 1, 3, 5, 7-7^y^Vf h5*^y», 
1, 3, 5, 7-xh7=*r* (4-*/^^v'7i=:/V) T # *S # *S 

15 - ^ h *i/*/i/^ = ;v- 3 , 5, 7-7y-7y^yMj*/^y®, l 
- ( t -7* h df-«>*/HK = ^) -3, 5, 7-7f-7y^yM)*/^ 
V®L l-r h7t Kot'7=^ (THP) t^^*/^^^- 3 , 5 
, 7-7^vy^yMj*;^y^ l - y * / v^/vtf^/u- 3 , 

5, 7-7^7^^^ h^/^yi, 1-^ h^S/^f^ (MEM) 
20 Or* 3 , 5, 7-7^vy^y hy^^^yi, l-h 

y^^/i^v-y/v (TMS) ^^^*/v^^yv-3, 5, 7-7^y? 
^hU^y^^^^, 1, 3, 5-H)*;v#^v/-7-7^y^y* 
/v#y|f^D>) K, l - s^^vUfrA"**^ yw- 3 , 5, 7-7^y 
^yhUj/yi/^yi, l- (l-fn = -3, 5, 

25 7-7^y^y n/*/v#y», 1. 3, 5 - mj^ (4-^/vtk^ 

i/7^=-/v) -7- (4-> b^v/*^*^/w7x-;v) 7^y^y 
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, (t< h^v^/V^^/i") -5, 7 -T4f"T>* lsi?#Astfls 

5 1, ( t -Z? h=*v';*7/l'Jtf~/W) -5, 7-7^W^y 

v^yU/tfV^, 1, 3 - f:* (f f7t Kot , 7-/l' (THP) 
#/wtK;=:/w) -5, 7-7yvy^y^*^yi, 1, 3-fc** (7 
zc y * v'^/V/j^^/w) -5, 7-7^^^^;Hvl l, 3- 

k'^ (7< h^TV'^/V (MEM) ^^^/l^ — AO -5, 7-7^ 
10 > S^/V^^g^ 1, 3-fc** (hMf/l'V'J/U (TMS) 

v/#/W/tf-/w) -5, 7 -7^ l, 3-S?;*7/v 

^^^-5, 7 -T-y-n"? l/itX/V&lsmW * V b\ 1, 3-bT* 
(v?:n^/U;*7/W^^/V) -5, 7 -T^tJ'* ^^ifrA'tf^Ifc, 1, 

3-fc** ( 1 - fc'n y v?-/W#A-# = ^) -5, 7 - T ^ V * ^ *J # 
15 /Htf^ifc, 1, 3-f^. (4-*^*^7i=^) -5, 7 -If* ( 

, 3, - 7-7^y^y ; e7*^ 

20 i, 3, ( t -zf h^isx^tf—^) -7-ry-? 

is* / Xslstf^m, 1, 3, 5-h!)7 (fh7t Knk , 7=/l' ( 
THP) tviS-jv) - 7-7^y^y^;*;i/^yt, l, 

3, 5 - h V * (7 * J * 9 sHtVi& — fr) — 7 —7 p-rlsf IS* S UA? 
tflsWts 1 . 3, h *ris* 7 (MEM) * * is # >V # 

25 - 7 -Ty-*>"? y^ey ^/v^^^, i, 3, 5 - h y * ( h y 

^^/W^y/V (TMS) lr*r : Sll friS-JV) - 7 - T ?~?Z/ * J U 
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1 -*UVifs*c*s- 3 , 5. 7-7^y^yHI*^#^K 
h H n !) K, 1, 3, 5 - hll^ ( i? ^ ^ /U jj ;V s< jv) — 7 — T 
^ y ^7^tK>-®?, 1, 3, (l-fajj = 

yw^ — /l^) - 7 -T >-^E-/ 1- (4 /Utflcis 

5 7x^;U) - 3 , 5, 7 - h U * (4 Y**sH tViS^/Vy *=^jV) 

y^ = /^t*fc5 4 ^IIET^i'* Wb^<^^#J&0iJ <b LTte, 1 
, 3, 5, 7 -y^ b 7 * * (^H=ariX^yu^-/v) 7^V^ >\ 1 , 

10 3, 5, 7-fh7^^ ( t h * v^/Vtf ^/V) Tp-rlsf^* 1 

, 3, 5, 7-7h7^r^ (7h7tKn \? y ~ ?v (TH P) ir^-yio 
jV#=^j]s) T # V >- * ^ % 1, 3, 5, 7-rh7^^ C^^/drv'* 
^^^/W)T^-^^^^, 1, 3, 5, 7-xh7^r^(^h d rv'^^ 
(MEM) Or* )Vi£~t\>) 7^-7y^y, l, 3, 5, 7--rh 

15 7=*-* (TMS) /U/tf^/V) T # ~? 1/ $ 1/ 

, 1, 3, 5, 7-7^-7y?yf b?*/!'^^®?^ h7^o !J K, 1 
, 3, 5, 7-fh7^r^ (v^^/V^/W*^ /W) T^-W?>, 1 

,3, 5, 7-r F7^^ (i-fay^^/^/v# = ^) T^vy^ 

^ s 1, 3, 5, 7-xh73r* ( 4 - h $r $1 >V H£ =^ jV*7 * — /W) 
20 T#-*ls* >-te¥fcmtft>tlZo 

BufEst (2) x (2 a) t*^$*i57^y:?y^y*^^y^tt 
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x o ftmmt u-cfi> ^j^-fi, mmmmitT^m ^-y-^ ^79^. 

io ^-^^^^^) % jmgtit^HfcTkiif ci — *-y-:^ ^f^i/^p^^f 
-iJ-v&i?) , ^#^j^^b7K^ (-<>i?>\ h/u^>- % df-^UV, m^/u 

•^^oDx^y, Eitte^ft <b*) „ 7;V3-^| (y 

— /alfl/y^y 3-;u*/^f/Vx-f;i/ (PGME) & if ] 

^-fVzxL^ f/l^Ttf - h (PGMEA) , ^hy| (Tthy, 

p^^^y>-, v-^ n^^-yy % ^/i-^^m^ mm. 

7u h°^^m, &mt£¥) , h^tt^tt^^ (Tir h-hy/K 

;/n t°^-= h y /u, ^O-Vxi h y /nfc£T<7> = h y /I'lSi ; *;VA7 ^ b\ 

25 f/H:^!) h'y^^W7; KSi ; V s y ^A-* A-zfc df- K ft if <D x ;V ft * 
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<o nfrtiZo Ty^is* >-*K y * ^tf^mmt^mmtf ur; ^^^^ 
y-^:/* y ^/^vg^/^*^ y r s: ^9S3*# (^e/vjt) =i 

10 0/90-60/40. i 9 U< 2 0/8 0 - 5 0/ 5 OtgT 
15 0 8*%, ^*L<ttl0~6 0li%iSffc5, ffjf5^#^#yT 

nm%T-?ftt>tbZ> 0 ^{cps^^tb-r, ^/^-w 

25 4l<lil0~l 5 0tgltfc5, 
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^Pg^^tt-f, ^t°^=I-hfe, X^f^^^-hfes 

15 ^|J^{i 1 00~5 0 0t, #3; Kttl 5 0-4 5 O'C^^-C 

wm%.Txftt>tiz>o 
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mm (mm&i$#\zMi$.tsinz>m) zmzmfUVMSLt tTt^t*v^5o 

APflM- <fc <0 J&J&t$tltimmm<7)mmtes l^5 0nmEIJ: (5 0~ 
2 0 0 0 n mgfi) , * KlilOOn m^_t (100~2000n 
15 mil) , c t'9if*L<{i3 0 0 nmW± ( 3 0 0 ~ 2 0 0 0 n mil 

fc±f5tf><fc 9 temm&m$L~rZ> Z k&X>% 5 0 5 0 nm*lt-|j:, y- 
20 XSKSottSte^tt«tt«Fg (CMP) K:J:5fflltf>¥*&fca s fflJti£fc<5 

25 
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? y ^"7—$ i-fctt 5 r s j , r mJ , r w j te. ^-la-^-^Su^ls^n 
5 iRtfSfcofc:: £ «r*!*L-c^S. iij^^-mwmfffis ^y^y^-^- 

^/&#'J 1 

l, 3, 5-7yw^yi>y*/^y|Hj^f^x7T/^^ 



10 




mnm. ^mrn. umtt&ijmx-rc.2 o om\ ?y x=t\z, i, 3, 5 

-7^^y^ y MJ : ^ift 26. 8g (lOOmmol) , 7< * / 

— /H 0 0 m 1 , 0. 49 g ( 5 mm o 1 ) £iP;t , tit i^T 

is icx 3 ^w*ps»5s«E$-&yt. w tiz^m.^x-ftM mjzr** 

#bttfc»K3i^^«** 4 b, *BET»Kif^S:»*fCs 1, 3, 

hU*;UjKy®Mj^f/l'3:^T/l'2 7. 3g (88 
20 mmo 1 ) Z'&tc (J|X^8 8%) 0 

'H-NMR (CDCla) 6 (ppm) : 1. 84 (m, 6H) , 
2. 01 (m, 6H) , 2. 30 (m, 1H) , 3. 65 (m, 9H) 
"C-NMR (CDCla) 8 (ppm) : 2 7. 86, 37. 0 
25 6, 39. 11, 41. 28, 51. 91, 176. 40 

mmm 1 
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3. 3' - *?t ^ y<isw>7- h7-f yyn/V >r s: > [n, n' 

, , N ' ' ' -Thy^f V/nifijf y-3, 4, 3 ' , 4 ' - t* 



5 




^£PW, fflStt^f ifc2 0 0m!75^3|^ 3, 3' - 
7;y<yv?^y2 1. 4g (lOOmmol) tTthyiOOml 
10 % p - h/ny^/l'* >^«l7k?n4£>0. 95g ( 5 mm o 1 ) SrAPx. 

15 — KXmm-fZ> d £ "C, g#J<D3, 3' -i?7;Myi?i;yfh7 
^VT'o/V-f^y [N, N' , N " , N ' 7 ' -f h^^y/nf!) 
7^-3, 4, 3' , 4' - \Z~7 ^—JV^r h 7 T ^ 2 8. 5g (7 

6 mm o 1 ) £?#fc 7 6 %) . 

h A'f*—* (cm"') : 1 627 (C=N) 

20 MS : 3 7 5 (M + H) , 359, 333, 324 

mmm 2 

3, 3' ->?7^^y^^y^/^y7 1 n/V'f [n' -<y 

yofPfy-a, 4, 3' , 4' -t'7i=yvf h77;y] &tf3 

, 3' -v?7^'<yv?i'y^y7 5 D/V^^ [n' , n' ' ' - 

25 ^y7 , ol^!J7 J y-3 ) 4, 3' , 4' - t*7 x=;l/f h 7 7 5 y] 
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8t#$S> ftiPW, ?fi^tf$r{iXLfe 2 0 Om 1 77*3^ 3, 3' - v> 
5 75/^X^i?y2 1. 4g (lOOmmol) tTthyiOOml 
, mm 3 . 0 g (50 mm o 1 ) £*0xl, ^3H#ffltC TKL T 3 B^MM 

, 3' -i?T ^ J -( y^n/^y >f ^ V [N 7 -O^o 

10 t°yfy-3, 4, 3' , 4 7 -^7i^/Uf h77^V] 16. 5g 
(65mmol) 3, 3 7 -5?75/^^^y^O'V>f 

5^ [N 7 , N 7 7 ' 4, 3' , 4 7 - tf 

7x^^f F77?y] 4. 7g (16 mm o 1 ) &f#fc e 

[3, 3 7 -*st \ / ^ys?j?y*/^ y/o/V -f ^ ^<7)^^^ ). 

15 /u?*— 

^fl-HM*^ h/V-r — * (cm"') : 1 628 (C=N) 
MS : 2 5 5 (M + H) , 238, 198 

[3, 3 7 -i^7 yyo/V'f ; yc^^^ h/i^f 

20 #*i»!fti|X;*'<* h/I/f-i? (cm"') : 1 6 2 7 (C = N) 
MS : 2 9 5 (M+H), 278, 238 
HJS0IJ3 

3, 3 7 -';7 5^^J"^y7*fM5y [N, N 7 , N 77 
, N 7 7 7 -f h7-f V^f !ify- 3, 4, 3 7 , 4 7 -If 7*=^ 
25 rh77;y] (D&$L 
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5 J&7K#J£ lt ; tl'^a7 5/—:/;* 4 ASr^Pxifc V V 2 * — ft3f±SS&, 

ttttttL #*PW> fit«-^iifc2 0 0 ml77^='lC, 3, 3' - 
7;/'<y^v?> / 2 1. 4g (lOOmmol) £ ^ =f- /V>r h V 
10 0ml, p - h ^^./WtJn • lzkftl^O. 95g (5mmo 

•>y*y/w^B-7h^9 7-f-l:t»it5-tt? t g#J<£>3, 3' - 
•;7^'<>'v?^yfi^7^ y -ff-ivj ^ [N, N ' , N " , N ' ' 

15 ' -T- h 7^ y ^ y X V- 3 , 4, 3' , 4' -1^7x^Th77 
^ V] 30. lg (70 mm o 1 ) fc„ 

h/V'X — * (cm" 1 ) : 1 6 3 0 (C = N) 
MS : 4 3 1 (M+H) ,375 

20 3, 3' h^'/^o^^t/^ [ 

N, N ' , N * , N ' ' ' V * f- V 7^- 3 , 4 

, 3 ' , 4 ' -If7i^/Vf h77^y] <P-n-J5fc 



25 
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H,N^ ^ .NH, >=N 




Q P 



H 2 N NH 2 /=N 




Dean-star k=g©> 8£*Nfc. #£PW, tft ft tf Sr fll x. 2 0 0 
m 1 7 9* = 3, 3' -^7U^y^^^2 1. 4g (10 0m 
m o 1 ) t h/Vo:^ i o 0 m 1 % *s 9 n ^=*1f friS* UT fry* fc K 
67. 3g (600mmol) „ p — h/U^^^yV*:^^ . 1 TKfP^J 0 
10 . 95g ( 5 mm o 1 ) gUf # H^T lc T 8 IKI *D 3ft 3! ifc £ * 

^3i^/w$r*p^ N tKs 1 o h y £ A7k&m\zxmftirz r. <b-e 

'✓!l*mB , 7h^?7-f-l:t*itSwi:'e, S#)<7}3, 3 
15 ' -S?T ^ y 'O&itls? h 7 zi^*D-S * <f-lV<i ^ V [N, N ' 
, N" , N' ' ' -rh7^^P^^t^f 4, 3' , 

4 ' - x^/Uf F77^] 42. 5 g (72 mm o 1 ) &#fc 0 

* (cm -1 ) : 1 6 2 9 (C = N) 
MS : 591 (M+H) , 4 9 5 
20 HJS^J 5 

3, 3' -i?T $ J^sWl/T- h9is* D^3f.-^y 4 % is [N, N 
' , N " , N' ' ' -fh7'>^o^*^yf^-3, 4, 3 ' , 4 ' 

"VtYY* — 0= N ^v^Y N= 0 
25 ¥ AJ kjk^ Q= N Xi kX N= Q 
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mwm. ftm'g. umn*ffi*-tc2 oomi77^ = i: ( 3, 3' - 

i/T ^ / 2 1 . 4g (lOOmmol) t *s 2 □ ^df--^ J ^ 

1 0 0 m 1 SrAOx:. tifilT 6 0tl:t2 N^ilitfE £ i*rfc„ 
^i&*-C?J<&*P MiET^^ o^^r-^y ^Srl&irL*: > 

5 ^t 1 ^^ n-^ h^77>f- iZX mM1r % Z t X , B &J(D 3, 3' - v> 
7 WO'^v^yr h7v/^D^^ty^ ^ [N, N' , N" , N' 
' ' -7h7V^n^^V!)7y-3, 4, 3 ' , 4' -t'7x^/Vf 
h77?y] 48. lg ( 9 0 mm o l ) £#fc 0 
^fl^M*^ h/W^— 9 ( c m"') : 1 6 3 6 (C = N) 
10 MS : 5 3 5 (M+H) , 491, 453 

3, 3' - *J t Kn df >s<^ y :/nx«y ^ ^ V [N, N' 

- y y 3 , 3' -v^fc Kn^fv"<yv?i?y] 



15 




jft7K£iJ t 4 A 5r*P^i fey y * * u — 

ftM'g. IlttS;«tfc3 0 0ml77^3|:, 3, 3' - v> 
t KD^^yv?>/>2 1. 6g (lOOmmol) ^7tl«yi 00 
20 m 1 % ^y ^yUTir h T 5 K 1 00ml, p - hyuxy^yi,^ • 1 
7KfPt> 0. 95g ( 5 mm o 1 ) Sr^D*.* Mf?f#ffl^T 6 CCfCT 8 B$ 

/WT ir h T 5: K £ L t> O £ , V * V >\> ^vh^77^-|lT 
WK-f-s r -c, S6tl^3, 3' - v^fc KB*'^OS?^y^ 7 7*0 
25 /<y^5^[N t N' -iy-r y t°y 3 , 3' -J?kKP*°/ 

^y^v>^] 21. 3g (72mmol) Sr*#fc«, 
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mftmWLitilX^? h jV-f~5 (cm" 1 ) : 1 628 (C = N) 
MS: 297 (M+H), 279, 240 

3, 3' -i^t Kn^^^y^^y^-y^P^dft/^ ?y [n, n 

J* 




10 #>mm. IBtth^iit3 0 0ml77^3^ 3, 3' - *J> 

t Ko^v"<y^^y2 1. 6g (lOOmmol) iV^n^^-fry 
yiOOml, f^7t h 7 5 K 100ml, p - V >v=.^ * jV-fc 
^m. ' 1 TKfP^l 0. 95g ( 5 mm o 1 ) &3)Q;L, ^m#H^T 60t 

h if=7 7 4 — teTflfjKi-S ^ t -V. B&XD3, 3' -i?b Kn^r-^y 
^i?y^i/^nA^t;^;y [N, N' - V*si7 n«^3r -> y 3 
, 3 ' -i>tKn + ^ ^ >] 32. Og (85mmol) £r #fc 

o 

20 ^fl^M*^ b/Uy*— 9 (cm" 1 ) : 1 6 3 7 (C=N) 

MS : 3 7 7 (M + H) , 295 

miters 

i, 2, 4, h7T$yTh7^ y^o^v^^y [ 

N, N' , N" , N ' ' ' -7F7^y^ntl7>-l, 2, 4, 5 
25 -^<>fy7F77;y] <n^& 
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«-< 



5 jim ft*»ff, iailtt«:i>tfc2 0 0ml7?^3|:, 1. 2, 4. 

y7f77;yi 3. 8g (lOOmmol) <hTirh^l 
0 0ml, p - h ;Hy^;V*y^ 'ItK^P^IO. 95g (5mmol 

V 7 —KXftim-rZ Z t -Os 1^1, 2, 4, 5 --O-if >T 
h7T^7h7^y7'n^V'f ^ [ N , N' , N " , N' ' ' - X 
h7^y/nf!JTy-l, 2, 4, 5—<y-1fyT h77?y] 20 
15 . 9g (70 mm o 1 ) £#7c 0 

Yfr?—* (cm" 1 ) : 1628 (C = N) 
M S : 2 9 9 (M + H) , 2 5 7 

mmm 9 

1. 2, 4, >7 b77^y^y^ y7 p o/V^ 5y [n 

20 y/Dt'iif^-i, 2, 4, 5-^yfy7h77;y] stf, 
1, 2, 4, 5-^yfy7h77?y^y7*n/v^y [n, n 
* - m y zfv b° v f ^- 1 , 2, 4, yfi>77 5>'] 



Jft7fc#J£ LT^ l^ + a 7 *>— "^^ 4 A&JP&fc y 5/ ^ * U-&ffi2§> 



25 
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im ftSf, 1^^1x^2 0 01111 75 7311, 1, 2, 4, 

7r b775yi 3. 8g (lOOmmol) t7t h>l 
0 0ml, 3. Og (50mmol) SrAOX-x ^^#ffl^T^T 3 

@#j<z>i, 2, 4, yfh77$y*;>f y/n^v^f^y 

[N-^y7ntify-i, 2, 4. 5-^yfyrh77^] 7 

. 5g (42mmol) , 1, 2, 4, 5-^yfVrf77^^ 

^ y/o/Vf ?y [n, n" -^^ y7pk°yfy-i, 2, 4, 5 

-^Is-M h 77 5 ^] 3. 9g (18mmol) Sr#fc e 

[1, 2, 4, 5-^^^b57$y*;>f V/o'V^^O 

^fl^M*^* h/I^X — * (cm" 1 ) : 1 6 2 8 (C=N) 
MS : 1 7 9 (M + H) ,13 7 

[1, 2, 4, 5-^yf y7b77-;y^y7n/>v^^yro^'< 

^^iR*^ W^—* (cm" 1 ) : 1 6 2 7 (C=N) 
MS : 2 1 9 (M + H) ,17 7 
1 0 

1, 2, 4, 5 -'Oi? ^f 1 h 77 ? isir h 7 n^*-*/ 5 V 
[N, N' , N* . N' ' ' -f h?*y^o7*nl?9f>'-l 1 2, 4 
, 5-^yf^7h77;y] <£>-a fife 



ft*Pff, i&Stf?ritfc2 0 0ml7773l^ 1. 2, 4 
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, 5-/<>fyTh775yi 3. 8g (lOOmmol) t > 9 a ^ 
*V J XI 0 Om 1 fcAPx., 0 t CtC-C4B#F H m« i ^-fr^ 

5 2, 4, yfh^T^yfh^v^o^^ty^^y [n, 

N' , N " , N' ' ' -f h7^^n7'o fyf^-l, 2, 4, 5 - 
/<yfyr h77^y] 39. 4g (86mmol) £r#fc„ 

^J&I^Jfc:*^ h/WT*— * (cm"') : 1 6 3 6 (C = N) 

MS : 4 5 9 (M + H) ,377 

10 nMm 1 1 

4, 6 - *J7 5 / \sVAs 9 sJ —tV*?^ y^a/V ^ V [N, N' - 



15 




JftTK^J £ — ~7 7* 4 A£*0;ifc y y 2 * \s — 4*ttJ§S, 

;H 4. Og (lOOmmol) iTt^yiOOm 
20 1 „ f/V7t F 7 5 K 1 0 0 m 1 , p - h /l^ X * /V* X& • 1 tK 
fP#J 0. 95g ( 5 mm o 1 ) ^Mtl, ^^#IS^T 6 0tl^6 l^ffl 

©ii-^r^T*, a wo 4, 6 - >>t ^ y uvOww — /u^>r y 

25 W^^CN, N ' -^^y7°ot 0 !iTV-2 ) 4-^tKo*v/-l, 
5 -y<>"\£ yi/7 ^ X] 16. 5g (75mmol) ^r^fc 



WO 2005/044781 



PCT/JP2004/015882 



#^j^®J|R^^^ h (cm" 1 ) : 1 6 2 8 (C = N) 

MS : 2 2 1 (M + H) , 17 9 

mmm 1 2 

4, 6 -iP7 5: J \sV>V*/J — )Ws9 n^dr-thy J % is [N, N' 



10 ftiPf, ^{i^Lfc 3 0 Om 1 7 7* = Id. 4, 

^/ U^^i//-;H 4. Og (lOOmmol) t > ? & ^^ri^ / is 
10 0ml, v?^f/V7th7? KlOOmK p - Y;V^.^7.)V-fc ^ 
• 1 7KfP«9 0. 95g ( 5 mm o 1 ) SrAPX., ^^#H^T 6 OtlC 

15 If/ >- £ v?/ f/U7t h T 5 KSrBfc* b/t i> >s V * ? t\s 2 u ~? Y 

n^^iJ-y >f ^ > [ N , N' - *Ji/# n^dpi/ y f^- 2 , 4 
-^tKB*'/-l, 5-^<yi?y ? ;7 5y] 23. 4g (78mmo 

l ) 

20 **H&SRlfc;*'<* h->H? f — * (cm"') : 1 6 3 8 (C = N) 

MS : 3 0 1 (M + H) ,219 

MMm i 3 

1, 3-v^T=y/-4, 6 -*J7 % / -0"H l/i?^ y 7*o^V ^ ^ 

y [n , n ' 7 ' -^^y^pfyfy-N' , n" -^7^=/w-i 
25 , 2, 4, 5-^yf yf h77^y] 
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Ph Ph Ph Ph 

ii ii 




ftifltf, ajtW-*ftfc3 0 0ml75^3|!:, 1, 3-v?T 

= y y-4, 6-^7^;/'<y^y29. o g doommoi) tr 

thyiOOml, v ! ^f/l'7t K 1 0 0 m 1 x p-h/Voi^x 

/W* -ItK^P^O. 95 g ( 5 mm o 1 ) fcflPX., tifi^T 6 

77^-[:THlt5r^, g#j<£>i, 3-> ? r^y/-4, 6->> 
7 ^ /^y-^y v/'f yyn/V^ ^ y [n, n' ' ' -^y^pf!) 

X^-N 7 , N " -v?7i=^- 1, 2, 4, yfh77^ 
15 V] 2 7 . 0 g ( 7 3 mm o 1 ) £#fc 0 

3S**j»ftJR;*'<* h yu^— ^ ( c m"') : 1 6 3 0 (C = N) 
MS : 3 7 1 (M+H) , 3 2 9 
%W\ 1 4 

1, 3-v ! T^y/-4, 6 -S*T 5 J 1st? J << 

20 5: > [N, N ' ' ' -^>>^nA^i/iJfy-N' , N * -'^7x^^ 

-l, 2, 4, 5—<yf yr h77^y] w-^fifc 



Ph Ph Ph Ph 

ii ii 




m.m&&ffiz-tz 3 0 0m 1 77*=MC X 1, 
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- y / — 4 , 6 - i?7 K / ^<^if > 2 9 . Og (lOOmmol) t is 
^n^Jrt;yi OOmK *J * f;VT ir h 7 5 K 1 0 0 m 1 % p-h 
is^/Vfo l^m • 1 Zkfn*& 0 . 95g ( 5 mm o 1 ) SrflP;^ # 

VS-4, 6-i?7$/^^y^V^B^t^^ C N , N' ' 
' -^i/^PA^-zijfy-N' , N * -v^7x^/l/- 1 , 2, 4, 5 
-^yifyf h77? 31. 5g (70mmol) &'&tc 0 
10 mft-Bv&tiZ*^? Y;V=r — $ (cm -1 ) : 1 6 3 9 (C = N) 
MS : 451 (M+H) , 369 

mmm i 5 

1 -C#b*t*: 1 . 3, 5-7^-7^^^ 
^vV;c;*7/V 2 . 48 g (8mmol) £ ^JfetfiJ 5 T*# P> *b7c 3 , 3' 
15 -l?7$;^^^h5^ n^=*^/>f 5 ^ [N, N' , N * , 
N ' ' 7 -f b7^^o^^^!ify-3., 4, 3' , 4' -t'7i^ 
/I^Th77^] 6. 42g ( 1 2 mm o 1 ) & . ^^#H^T. MM. 

i:t^v/f uyi oo g K}gfl$£ii:T> ^-/^-^^8. 2lt%^i 

20 Lfc^, 8^r ^^<o->y =» h u7c 0 -ii^ii 

#ffl^T> 3oot:t'3 0^Fliioliatfci, $?)(c4 0 0t-e3 0^F B l 

m Lx^sr^fijc b7c„ r. o vmhtitLM^^m^m^m.^.^^^-^ 

25 m^tco mhMcWk<nWkm-Z 3 O 0 n m-0*>ofc 0 
#fl-£§i®fc«X*-<:? h/UT**-* (cm" 1 ) : 
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805 (m), 1280 (m), 1403 (m), 1450 (s), 
1522 (w), 1625 (w), 2857 (s). 2928 (s), 
3 4 19 (w) 

Jtlfc^J 1 

5 nmmis\z*3^x, 1, 3, 5-7^y^vF!)*/^ysiM) 

^ tf-jV^Ts'r ;V(Di\*> 9 \Z. 1 , 3, 5-7^^^^M)*^#^** 
„ N, N 7 , N * , N 7 ' 7 -fF7v'^^^!Jfy-3, 4, 3 
' , 4 7 -f7x=:;Wf h77^0^j3>3(C3, 3' -^7 5/ ^y 
^v^Sr, **l*r*t|&lfS0y 1 5 £|B]*tefflLfc£r5, (p< v-^U- 

10 V) — O^^S^lS^oTcio ZKDtcft. 1, 3, 5-7yvy^yfy 

0. 54g ( 2 mm o 1 ) JlV^, 3, 3' -^75/^^ 
v?^y$:0. 64 g (3 mmo 1 ) fflV^fcEmtt. Hffifll 1 5 fclPlflfc© 

aSJgj*£ft-Cl , »a - £ ^^Mbfco # b *L J? 2 0 n m^^T* 

mmm 1 6 

1, 3, 5, 7-7^vy^yff7*/^^rF7^f/n^T 
20 /V4. 42g (12mmol) t MMM 5 "C# h tltc 3 , 3 7 -S?TS 

/-o-^^v^ h^-y^o^^t/^ ?y [N, N 7 , N * , N 7 7 7 

-f f7-y^P^*v'!Jfy- 3, 4, 3 7 , 4 7 -f7x=/Vf h7 
7>y] 12. 83g (24mmol) ^Uf#ffl^T> ifil-t^ 
^yU-f y h V (MIBK) 1 0 0 g it T , ^7^ — ft 

25 Si 4. 7 fifi%0^*m&f81i LfCo r. <Z>^*m&*ffldFL&0 . 1^ 
0 y07^ /V* — Srai Lfc3K 8 4 >^<Di/ V =* > <7 ^ /n ±fc ^ t 8 ^ = 
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-Mfc, wtb^^m#ffl^T, 3 0 0tt3 0^fWiLfc|, £ h 

5 0 0 nmt'fcofco 
Jfci&#J 2 

HJfe0!l 1 6 K*5V>-C, 1, 3, 5, 7-r^>^ff7*^#y 
h 7 * f/Vx^f/KDftJ? 9 iC 1 , 3, 5, 
7 N, N' , N* , N' ' ' —T h 7 ]) *f 

10 >-3, 4, 3' , 4' - 1^7 zc-yU-f ]> 77 5 l/<Dftt> *) VC 3 , 3' 

(p< ^A"f W'f-JV'T hy : MI BK) ^(DmMfetfi&fr^fro -t 
tf>7t«>, 1, 3, 5, 7-7y-7y^y7h7*;^>l*0. 62g 
(2mmo 1 ) fflV^ 3, 3' - S / ^< f*S *J 0 . 86g (4 
15 mmo 1) ffi^t^^«, 16i: 1^ « © Ift S: ff V^x * / — « 

zmmvtco '&btitcm<Dmmfc 2 0 n m^ss-efco/to 
20 mte^j 1 7 

1, 3, 5 —T ^ h V jJJVUfy&A . 29g (l6mmol 

^v-r^v [n, n ' , n " , n ' ' ' -fh7^y^Dt°yfy-3 

, 4, 3' , 4' -lf7i=yVf h77^y] 8. 99g (2 4 m m o 

25 l) Sr. ^Kf#ia^T, illit^^-^tyi 00 gic^jl^-tt, * 
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. 1 ^ 9 d y©7 4 £il 8 -i is?-<D > y = > V 

^fy^-hLfc. rtt«r^^#ffl^T, 3 o ox:x~ 3 o &mimmvti 

m&lZ 3 6 0 nmffeofc, 
1 8 

mmm 1 7 ic&^-t, y t s; lt, n, n' , n 

" , N ' ' ' -T b K° V 7*> - 3 , 4, 3' , 4 ' -\?7 x. 

10 YyT ^^<DiXK>*) [Z%Mm2X*'&b*lti3 , 3' -VTXS^ 

y^i?y^/^y^n/v^5> [n' -^y^ntr y^v-3, 4, 

3' , 4' -tf7i^;Vr h7T^;y] 4. 88 g (19. 2 mm o 1 

) Rxf3, 3' -^T^/^y^^y^y/n/V'f^ [n' , n 

' ' ' - y7ntfUfy-3, 4, 3' , 4 ' -If7i=^rh7 
15 T ^ ^] 1. 41g (4. 8mmol) £ ffl 7c: ^ ^te . H;&£0>J 1 7i 

y-^^^^^$^TV>5 r t £$SfgLfc 0 #£>;ftfc!g|?>!&J¥tt: 3 0 0 
20 nmt'fcof:, 
ifctfc#>J 3 

HiS^y i 7 (c*5i>-c, l, 3, s 

tfN, N' , N" . N' ' ' -7- b U V ;/n fc° y 3 , 4, 3' 

4/ -^7 1= ^7 h7T? y©ftb!)(:3, 3' -i'T^/'O'i? 
25 v^£> -ttl^nHl&^J 1 7 irl^ft^ffl Lfctr^, 

) ^<7)^ftf^*S{g^ofCo ^(Dtift, 1, 3, 5 -T f-?^? y b \) * 
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/Istfl/m.*: 1. O 7 g (4 mm o 1 ) ffiV^ 3, 3' -i?7W<y^ 

i^^Srl. 29g ( 6 mm o 1 ) ffl l^fcEA^tt, Hife^J 1 7 £ |3tt<Pift 

£1681 1 9 

1, 3, 5-7yvy^yh!l*/V^>IU3. 76g (14mmol 

10 ) k&M&l 6 T»e>tbfc 3 , 3' -^t Kn^^y^^y^^yT'n 
^/^Si'CN, N' -^^y7Pl^P7y-3, 3' -i?tKn*^ 
^V^V] 6 . 2 2 g (21 mm o 1 ) ti#ffl^T, ^f&ldT 

-fn tf y y — f 1 ^ (PGME) 1 0 0 g|:^Hf 

15 $B?L&0. l^ny©7^;i/^-*itfct, 8 4 ^^<D <> y => V ? 
x/N±l:^t°y3 - h tfc wttSrSSf^fflSLT* 3 0 0tt3 O^W 
ao*&Lfc8K $ 6t4 0 0t"C3 O^IW»If»U"Cffll«r»fiJtb*:. ? L 

20 tlfcl©§i|{j:3 0 0 nmt'fcofCo 
Jt&0ij4 

HMJ 1 9 {d*5^-C, 1, 3, 5-7yyy^yMI*;^y|S, X 
tf3, 3' - i?T± h *i/<OW % s VTff-jVT S K©ft*> 9 K 3 , 
3' -S*fc Ko^^V^y 1 . 3 0 g (6 mm o 1 ) ^rtb^tt 

25 i 9 tmm&m Ltctz.?>^ mm (^nt-i/y^y ^ 

^/V^-x/l^ : PGME) ^<^^ftPS^{S^orio Z(Dtc£>. 1, 3, 
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5 -y y & 1. 07g (4 mm o 1 ) fflV^ 3 

, 3' -'^t Kd^v^O^v^^^I. 30 g ( 6 mm o 1 ) fflV^c:^ 

mnm i 9 t mt&<n®ift*ft\<^ &m.2. 3ii%©i 

l^tDl^ffte 2 0 n m^lt'fco fc„ 
Jfctfc#J 5 

MWm. ft:mm*mx-tL7 7 * =»te, l, 3, s-T^y^yh!) 
10 # 5. 37g (20mmol) , 3, 3' — i?T % S 

1/6 . 43g (30mmol) , ^H^ilOOg £flPx., ^#11 
HT. 2 0 Ottl 2mfflMLs mWl-tzo ?££P^ KJ£i£^zk£;0P 

/vfnjj Ky (NMP : tcigfi? £ -£T «fc 5 ^K^-fcd*. }gfl?-£-f 

20 



25 
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m # (o $a m 

1 . T!E5£ ( 1 ) 



5 




(1) 



(5t<K SZIiiitf:li#i©^f^?r^t, R', R\ R e > R d & 
*m-f 0 ffiL. R". R b . R e ^ R d <&4>fc < £ t> — ottTA"* V f >I 

15 



25 
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the partial structure <benzene ring-N=C> are known to persons skilled in the 
art (JP 2003-156844 A) . 

In view of this, the technical feature common to the compounds (the choices) 
of claim 1, i.e., "a compound capable of forming an insulating polybenzazole 
film and having the partial structure <aromatic ring-N=C>, cannot be regarded 
as "a special technical feature" (a technical feature which clearly shows 
a contribution made by the invention as a whole to the prior art) . 
There is hence no technical relationship involving "a special technical 
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feature" among the compounds (the choices) of claim 1. The claim does 
not satisfy the requirement of unity of invention. 



(With respect to scope of international search) 

Among "compounds of the formula (1) having three or more optionally 
protected amino groups" which have a special technical feature, the 
compounds which are described in the description by means of a Production 
Example/Use Example are limited to "compounds in which R a and R b each 
is alkylidene having no polar groups (isopropylidene, cyclohexylidene, 
etc. ) , R c andR d each is alkylidene having no polar groups or monosubstituted 
amino having no polar groups, and R a , R b , R c , and R d are bonded to the 
1-, 2-, 4-, and 5-positions of the benzene ring or to the 3-, 3*-, 4-, 
and 4 1 -positions of the biphenyl ring. " The other compounds (hereinafter 
referred to as "undisclosed compounds") are not described by means of 
a Production Example/Use Example. 

The undisclosed compounds are not a matter of technical common sense 
for persons skilled in the field of insulating polybenzazole films. 

Furthermore, it cannot be considered that compounds in which R a and 
R c are not located in ortho positions to R b and R d , respectively, react 
with a carboxylic acid to form an insulating polybenzazole film. It is 
a matter of course that compounds differing in the positions of the amino 
groups on the aromatic ring give insulating polybenzazole films differing 
in structure and property. 

In addition, differences in the amounts, kinds, bonding positions, 
etc. of polar groups and of heteroatoms in the aromatic ring result in 
a difference in solubility in solvents. 

In view of this, it cannot be presumed that the undisclosed compounds 
have the same solvent solubility and the same property of forming an 
insulating polybenzazole film as the "compounds in which R a and R b each 
is alkylidene having no polar groups (isopropylidene, cyclohexylidene, 
etc. ) , R c andR d each is alkylidene having no polar groups or monosubstituted 
amino having no polar groups, and R a , R b , R c , and R d are bonded to the 
1-, 2-, 4-, and 5-positions of the benzene ring or to the 3-, 3'-, 4-, 
and 4 f -positions of the biphenyl ring." 

Consequently, among the "compounds of the formula (1) having three 
or more optionally protected amino groups" of claim 1, the undisclosed 
compounds are not sufficiently supported by the description. 

The undisclosed compounds among the "compounds of the formula (1) 
having three or more optionally protected amino groups" of claim 1 cannot 
be clearly judged as to how they have relevance to the prior art (especially 
inventiveness) because they are not sufficiently supported by the 
description. 

Therefore, an international search report was made only for the 
"compounds in which R a and R b each is alkylidene having no polar groups 
(isopropylidene, cyclohexylidene, etc.), R c and R d each is alkylidene 
having no polar groups or monosubstituted amino having no polar groups, 
and R a , R b , R c , and R d are bonded to the 1-, 2-, 4-, and 5-positions of 
the benzene ring or to the 3-, 3'-, 4-, and 4' -positions of the biphenyl 
ring. " 
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